Impaired formylation and uptake of tetrahydrofolate by rat small gut following cobalamin inactivation.
The effect of inactivation of cobalamin by N2O on the intestinal absorption of folate was studied using rat everted gut sacs. Further, in view of uncertainties about the presence of methionine synthetase in gut [1], this enzyme was measured. Everted gut sacs were incubated with [2-14C]tetrahydrofolate, and the subsequent appearance of labelled formyl- and methyl [14C] tetrahydrofolate in everted segments of small intestine of rats was studied. Considerable methionine synthetase activity was present in washed everted gut sacs but not in gut segments in the absence of such treatment. Methionine synthetase activity declined after exposure to N2O, which oxidizes and inactivates cob(I)alamin. Folate uptake by gut sacs was not affected by 24 h exposure of the animals to N2O but fell significantly after 7 days exposure. There was a significant fall in the amount of formyltetrahydrofolate formed after cobalamin inactivation and this was reversed by supplying either methionine, methylthioadenosine or sodium formate. Serine had no effect. The data support the hypothesis that methionine and methylthioadenosine act by supplying single carbon units at the formate level of oxidation.